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A detailed statement 

1. Name of invention 

BACKPROJECT TYPE SCREEN AND BACKPROJECT 
TYPE IMAGE DISPLAY DEVICE 

USING IT 

2. Sphere of patent's claim 

1 . A backproject type screen which is set up having formed a 
Fresnel lens that consists of many prism groups that stretch in 
straight or curved lines in at least one surface which forms the 
screen, so that in the angular distribution formed by the effective 
surface of a Fresnel lens on a light incident side concerning 
screen surface reflect light does not return to the screen surface 
again due to the effective surface of each part of this Fresnel lens 
of picture light to the screen. 

2. A backproject type screen mentioned in request item 1 which 
is set up so that the above mentioned Fresnel lens is formed in at 
least 2 surfaces and so that the angular distribution concerning 
screen surface of the effective side of a Fresnel lens on a light 
exiting side compensates the angular distribution of the effective 
surface of a Fresnel lens on the above mentioned light incident 
side which has to reach a designated compound power. 

3. A backproject type screen mentioned in request item 2 which 
is set up so that in angular distribution of the effective surface of 
Fresnel lens of the above mentioned light incident side the 



2 



reflected light also doesn't return to the screen surface again due 
to the effective surface at each part of a Fresnel lens on the above 
mentioned light exiting side of picture light to the screen. 

4. A backproject type screen mentioned in request item 1 where 
the above mentioned Fresnel lens is an eccentric Fresnel lens. 

5. A backproject type screen mentioned in request item 4 where 
the above mentioned angle of the effective surface of a Fresnel 
lens on a light incident side becomes smaller as you go from the 
place close to the above mentioned prism groups to a periphery, 
and the angle of the effective surface of a Fresnel lens on a light 
exiting side becomes bigger as you go towards the above 
mentioned periphery. 

6. A backproject type screen in which a Fresnel lens consisting 
of many prism groups that stretch in straight or curved lines in 
several surfaces of the screen and of several translucent sheets 
arranged oppositely where the power at a Fresnel lens formed in 
the light incident side becomes weaker as you go from a part near 
to the center of the above mentioned prism group to a periphery, 
and the power at a Frensel lens formed in the light exiting side is 
made stronger as you go to the above mentioned periphery side. 

7. A backproject type image display device which is 
characteristic of having at least one mirror which reflects picture 
light from screen and display device mentioned in request items 1, 
2, 3, 4, 5 and 6, and projects it to this screen, and of the fact that it 
was made so that the reflected light from the screen picture light 
projected to this screen is reflected in this mirror again and does 
not return to the screen again. 

8. A backproject type image display device mentioned in 
request item 7 in which the above mentioned mirror is arranged 
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so that the picture light is projected to the above mentioned screen 
from the back obliquely (diagonally). 

3. Detailed explanation of the invention 

[Field of usage in industry] 

This invention concerns backproject type screen and 
backproject type image display device using it that has eliminated 
bad influence of reflection of picture light due to a Fresnel lens in 
the light incident side of the screen. 

[Conventional technique] 

Conventionally, for instance, there is a backproject type image 
display device of diagonal incidence type, such as shown in 
diagram 6. Here, a picture shown in indication surface of display 
device 1 such as CRT etc. is being expanded by projecting lens 2, 
and is projected diagonally on screen 5 from the back side at 

incident angle ... Such (essential) element is stored in cabinet 6. 

In this thing of diagonal incidence type, compared to that of 
regular incidence type which projects on screen 5 at incident 
angle . =0 perpendicularly, though it is possible to make depth of 
cabinet 6 smaller, there are such problems as picture light coming 
from horizontal direction to angle ..only low side, incident angle 
..becoming bigger at screen periphery part, and, due to increase of 
light permeation (penetration) loss, picture becoming darker at 
this part. 

Here, in order to output picture light in horizontal direction 
along with reasonably and gradually deviating picture light so that 
to make light permeation loss smaller, as shown in diagram 7, an 
idea of using screen 5 in which several eccentric (centre of prism 
group that stretches in curved line or in an arc shifts from the 
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centre of the screen) Fresnel lens sheets 5a are used can be 
thought over. 

[A problem which invention tries to solve] 

However, even in screen 5 devised in such way, there are the 
following problems in the construction that reflects picture light 
having arranged mirrors 3, 4 in the same way as in diagram 6. 

Namely, when in surface that forms screen 5 there are a plane 
surface and a Fresnel lens surface, light reflected from such 
surface, for example, comes to reflecting mirror 4 along broken 
line a.from point a. and there is reflected once more and returns 
again in point a.of the screen 5 along broken line a.. 

In such way ghost images and flares occur (originate) at screen 
5. This phenomenon is noticeable in picture light that comes to 
top part of screen 5 at diagram 6, and became the reason that 
lowered the contrast of the picture. 

Besides, such problem concerns not only disposition of mirrors, 
but is also striking in diagonal incidence type, and occurs due to 
the way of arrangement of mirrors etc. even at regular incidence 
type and so on. 

Consequently, the purpose of this invention is to offer a 
backproject type screen and backproject type image display 
device using it that has eliminated bad influence due to picture 
light at surface which constitutes the screen. 

[Devices used to solve the problem] 

In order to reach the above mentioned purpose, in this 
invention the effective surface of a Fresnel lens on a light incident 
side or angular distribution of a lens surface to the screen surface 
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is constituted so that the reflected light by the effective surface of 
the respective parts of an image plane reflected again in the 
mirror does not return to the screen surface again. 



Particularly at screen favorable for thing of diagonal incidence 
type, a Fresnel lens that is constituted of many prism groups that 
stretch in straight or curved lines in several surfaces of the screen 
and of several translucent sheets arranged oppositely is formed, 
and among Fresnel lenses of several surfaces, and at a Fresnel 
lens formed on a light incident side the power of the lens is made 
weak as you go from a part near to the concentric position of the 
above mentioned prism group or to its centre to a periphery (in 
case of negative(subtractive) power we express it that as the value 
becomes bigger power certainly becomes weaker), and the power 
of the lens formed on an exiting side is made strong, on the 
contrary, thereby compensating the above mentioned power 
changes. 

[Operation] 

As the power distribution of a Fresnel lens or angular 
distribution of the effective surface is set up in such way, it does 
not return to the mirror reflected by the screen and when it returns 
and even is reflected by the mirror again does not return to the 
screen and so deterioration of picture quality of the screen is 
being prevented. 

[Examples of enforcement] 

We show one embodiment of this invention in diagram 1 and 
diagram 3. In diagram 1, 1 1 is CRT, 12 is projecting lens, 13, 14 
are reflecting mirrors, 15 is screen, 16 is cabinet, 17 is light 
shielding plate. 
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Diagram 2 is an increased surface diagram that shows screen 

1 5 from the same direction as in diagram 1 , and diagram 3 is an 
increased diagram that shows screen 15 from top (direction). 

In CRT 1 1 in the front and back directions at diagram 1 special 
things R (red), G (green), B (blue) are set up (inline 3 pipe 
systems (lumens)), and lens 12 is also set up by 1 in each CRT in 
the same way. 

In this embodiment, a 7 -inch high-brightness CRT for 
projecting is used as CRT 1 1, a thing that has a 120 0 caliber and 
F 1.2 is used as lens 12, the projection distance from the back 
surface of lens 12 to screen 15 is 1.5 m, the screen size is 50 
inches in diagonal length of aspect ratio 16:9, the incident angle 

.at this time is set up at 30 degrees, and a 45 cm. depth of cabinet 

1 6 is realized. 

Screen 15, as shown in diagrams 2, 3 is constituted of two 
sheets, and an eccentric Fresnel lens 2 1 (where the concentric 
position of a circular arc shaped prism group is above the screen 
15 of diagram 1), an eccentric Fresnel lens 22, and a double 
lenticular sheet in order from the incident side of the image light. 
Because the power is dispersed between two Fresnel lenses 21, 22, 
light permeation loss is reduced. 

The power of an eccentric Fresnel lens 2 1 formed in incident 
side of screen 1 5 is made weak as you go from a part near to the 
concentric position of the above mentioned circular arc shaped 
prism group which is the center of the lens to a periphery (in this 
embodiment it is regular power, and the angle concerning screen 
surface of the effective surface 21a of the lens gradually becomes 
smaller), and the power of the eccentric Fresnel lens 23 formed on 
an exiting side is made strong, on the contrary, as you go to the 
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periphery side, thereby compensating the above mentioned 
distribution of power. 

Further we explain in detail. 

Diagram 4 shows example of configuration of an eccentric lens 
sheet of the upper part of screen 1 5 at diagram 1 , and due to it the 
reflected light at point b.goes along the broken line b,so that it 
does not reflect again in mirror 14. 

In the above mentioned position prism inclination angle (an angle 
which the effective surface 21a forms concerning screen surface) 

0.of eccentric Fresnel lens on an incident side was made over 15 
degrees, that 0. on exiting side is chosen according to the 
necessary compound power at the whole Fresnel lens sheet ( in 
other words, it compensates inclination angle 0.in order to achieve 
compound power) in this case, image was formed at a distances 8 
times bigger than the height of screen 15, screen material 
inflection rate was made 1.5, inclination angle 0. on an incident 
side was made 15 degrees, and inclination angle 0. on an exiting 
side was made 19.5 degrees. Due to this, reflected light at point 
b.of screen incidence surface advances along the broken line 
b.and is not reflected by mirror 14. Reflected light in lower 
position of the screen 15 compared to that described above should 
be perceived in the same way, and prism inclination angle 0.is set 
up so as to make it advance outside mirror 14. Namely, it is good 
to make inclination angle 0. smaller (making weaker the power) 
as you go downward (go away from centre position of prism 
group). On the other hand, as you go downward screen 15, ray 
bundle incidence angle becomes bigger as shown in diagram 1, 
and therefore there is danger of ray bundle kerare. Of non- 
effective surface 21b of a Fresnel lens 21 becoming bigger, and 
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due to this kerare it is necessary to weaken the power ( to make 
prism inclination angle 0. smaller ) in order to stop light amount 
loss proportion. 

This can be managed not contradicting to the condition of 
making reflected light from the above mentioned screen 1 5 
advance outside mirror 14. Here it is also good to set up prism 
inclination angle 0.in order to reach compound power satisfying 
image formation condition concerning eccentric Fresnel lens 22 
on the exiting side. 

In such way, in this embodiment brightness decline at periphery 
parts (particularly at the lower part of diagram 1) of the screen is 
being held down to the utmost, and also returning of light 
reflected from screen surface to the screen 1 5 is being prevented, 
and picture contrast is not deteriorated by ghost images and flares. 
In addition, as it is a diagonal incidence type, flatness of cabinet 
1 6 is also realized. 

Furthermore, double lenticular sheet 23 has black stripe 23a, and 
due to it, along with expanding the left and right viewing angle, 
colour shift and outside light reflections etc. are being prevented 
due to inline position of CRT 1 1 , and a good picture as well as 
viewing characteristics are gained. 

Diagram 5 shows another embodiment. Part of Fresnel lens sheet 
shown in the same diagram is of the same position as in diagram 
4. In this embodiment, two eccentric Fresnel lenses 25 and 26 are 
formed, but due to making ray declination bigger by eccentric 
Fresnel lens 25 on an incident side the power of an eccentric 
Fresnel lens in this position is being made negative. Accordingly, 
prism inclination angle 0.on the incidence side is made 35 degrees, 
and prism inclination angle 0.is made -12.5 degrees. In other 
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positions it is also good to determine proper prism inclination 
angles 0., 0.in order to realize necessary compound power. In this 
embodiment, in order to make advance downward not only 
reflected light cat point c.from Fresnel lens on an incidence side, 
but also reflected light d.at point d.from Fresnel lens on an exiting 
side, constituent that returns to screen 1 5 through reflecting 
mirror 14 is even more decreased, and picture contrast is also 
further improved. 

Though the eccentric lenses were formed in two surfaces of the 
screen in the embodiment described above, the invention is not 
limited only to this, things of various forms that are constituted 
from several prism groups that stretch in straight line or curved 
line such as linear (straight line) Fresnel lens, a Fresnel lens in 
which the centre or concentric position is not decentred from the 
centre or concentric position of the screen, powerless Fresnel lens 
etc. can be applied, and also and the quantity of surfaces of a 
Fresnel lens is not limited. 

The point is that the inclination angular distribution of this 
effective surface is determined so that the reflected light at the 
effective surface of a prism group does not return again being 
reflected in the mirror. 

Besides, it is also good to use a diffusion sheet etc. instead of 
lenticular sheet 23 shown in diagrams 2, 3. So it is good to choose 
properly the screen structural element on an exiting side 
according to picture characteristics which are the purpose. 

[Effect of invention] 

Due to the structure of this invention described above, the 
general power is being made a desired thing and a bad influence 
due to reflected light of a Fresnel lens on an incident side is being 



10 



easily eliminated, and screens as well as an image display device 
using it of good quality are attained. 

4. Simple explanation of diagrams 

Diagram 1 is a general structure diagram of one of 
embodiments of this invention, diagram 2 shows an enlarged part 
of the screen of this embodiment, diagram 3 is a similar enlarged 
plane diagram, diagram 4 is a diagram that explains operation of a 
Fresnel lens of this embodiment, diagram 5 is a diagram that 
explains operation of a Fresnel lens of other embodiment, 
diagram 6 is a general structure diagram of conventional example, 
diagram 7 is a diagram that shows an eccentric Fresnel lens. 

11. ...CRT, 12.... projecting lens, 13, 14.... mirrors, 15. ...screen, 21, 
22, 25, 26.... Fresnel lens, 2 la.... effective surface, 2 lb.... non- 
effective surface, 23.... double lenticular sheet. 
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